Restoration of brain stem auditory-evoked potentials by gene transfer in shiverer mice.
We studied the shiverer mouse as a model for correcting hearing disorders resulting from genetic abnormalities of the central nervous system (CNS). Shiverer mice are homozygous for an autosomal recessive mutation (deletion) in the gene for myelin basic protein (MBP), a major protein component of the myelin sheath in the CNS. Under electron microscopic observation of the cochlear nerve, the CNS portion in shiverer mice showed hypomyelination, but the peripheral portion, including spiral ganglion cells, was normal. We produced MBP-transgenic mice by microinjection of an MBP cosmid clone into the pronucleus of fertilized eggs from shiverer mice. The transgenic mice were found to recover MBP levels up to 25% of normal. A greater number of axons in the transgenic mice were myelinated than in the shiverer mice, but the myelin sheath was not as thick as in normal controls. Every interpeak latency of brain stem auditory-evoked potentials was prolonged in the shiverer mice and improved in the transgenic mice. This study provides an example of gene therapy for hearing disorders caused by a CNS abnormality. We discuss some strategies for researching genetic hearing impairment or deafness in both animals and humans.